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INTRODUCT ION

Two U.S. troll fishing vessels conducted exblora‘fory fishing for
al bacore and made related scientific observations In the South Pacific
during February-March, 1986. A major objective of the survey was to @in
experlence necessary to evaluate the feasibility of developing a LS +troll
fishery that would operate during about January through May; woul d be
centered about 1500 to 2000 miles southeast of American Samoa; and would
utlil ize the Infrastructure in Pago Pago, American Samoa for selling catches

to WS canneries, refueling, making repairs, and reprovisioning.

The development of a U.S, albacore fishery In the South Pacific would
significantly benefit the U.S. al bacore industry by enabling year-around
fishing operations, For example, boats could fish in the North Pacific
during boreal spring through early fall months when the fishery
traditionally operates there, and shif+t operations to the South Pacific
during austral spring and summer months, In addition, the development of a
U. S. fishery In the South Pacific woul d reduce the amount of imports of
al bacore required to meet the U S oonsumer demand for white meat tuna At

present all al bacore canned by U.S. processors in Pago Pago are caught by



forelgn nations. This amounts to more than 20,000 tons annually with an ex-

vessel value In excess of $30 million.

The fishing vessels Day Star, with Captain Carroll Hoeppner, and Bald
Eagle, with Captain Terry Hornidge, participated In the exploratory
albacore fishing operations. Each vessel received $60K in financial support
from Saltonstal-Kennedy funds that were awarded to the Pacliflic Fishery
Devel opment Foundation In collaboration with the American Fishermen's
Research Foundation In addition to carrying on exploratory fishing the
participating vessels worked In cooperation with the Southwest Fisheries
Center (SWFC) of the National Marine Fisheries Service (NMFS) which Is part
of the National Oceanic and Atmospheric Agency (NOAA), in making scientific
observations related to al bacore. The NOAA R/V Townsend Cromwell also
conducted research operations In support of the exploratory fishing, This

report summarizes findings made by the fishing vessels.

BACKGROUND [NFORMAT ION

Al bacore has been a principal target of tuna fishing in the South
Paciflc since Japanese longliners began operating near the Solomon [slands
In 1952, The Japanese fleet extended eastward and In 1954 some of these
vessels began | anding al bacore, yellowfin and blgeye tuna at Pago Pago
under contfract to a U.S. cannery there. The fishery grew steadlly and was
entered by longliners from Taiwan and the Republ ic of Korea, which based
their operations In Pago Pago. A second U. S. cannery was subsequently
opened In Pago Pago, and other bases for foreign tuna longliners were

established in the New Hebrides, Fiji, and Tahltl. Beginning in 1973 the



Japanese withdrew from making albacore landings Iin Pago Pago and now

virtually all of their landings are made in Japan.

The longl ine fishery for albacore is carried out over a wide area from
about longitudes 150°E to 120°W, and from equatorial waters to latitudes
40°S. In recent years the South Pacific longline fisherles have caught

about 30 to 35 thousand metric tons of al bacore annually.

New Zealand has a troll fishery for tuna which began in 1968 and is
patterned after the U. S. al bacore fishery of the late 1950's. The New
Zeal and fishery has taken about 1000 to 3500 metric tons In recent years.
Al bacore are primarlily caught between about December and March by vessels
fishing within about 75 miles of the coast. Nearly all catches are made of f
the west coast between about 40° and 45°S, wlith best catches made in warm
summers., The albacore fishery Is of growing importance In New Zealand and
fishery sclentists belleve It Is capable of considerable expansion both in

area and season fished.

There is also a total of up to a few hundred tons of al bacore caught
incidentally In other fisheries during some years In Australia, South

Pacific Island artisanal fisheries and Chile
CRUISE TRACK
The vessels departed San Diego, Cal Ifornia (32°20'N, 117°W) on January

13, 1986. They followed a southerly/southwesterly course transitting to

the fishing grounds, with only a brlef stop at anchor near Pltcalrn Island



to obtain fresh fruit. They commenced fishing for albacore on February 8
near 38°S, 141°W, where there were sharp breaks In sea surface temperature
(SST) with temperatures dropping from about 70°F to 66°F over dlstances of
one mile or sa The vessels operated mainly between about 38° to 41°S and
141° to 155°W. On March 12 the vessels explored waters westward of 155°W,
reaching 170°W on March 18 where they turned north heading for Pago Paga
They arrived in Pago Pago on March 27 where they unloaded thelr catches,
refueled, and reprovisioned. The vessels departed Pago Pago on April 8 for
Honol ul u from where they will leave to begin fishing for al bacore In the

central North Pacific near about 32°N and 175°W In early May.

Figure 1 shows the crulse track followed by the F/V Day Star while
carrying on albacore frolling exploration and in transit fo Pago Pagp. The
F/V Bald Eagle operated on a similar track.

SURVEY OPERAT IONS

The vessels conducted exploratory fishing for albacore using standard
U. S commercial troll fishing methods as described by Dotson (1980). Both
vessels normally fished 12 to 13 |Ines, However, the Day Star fished only 2
to 3 lines after the vessel was filled and the Captaln concentrated on
catching albacore for tagging (see section on tagging below). The vessels
usually fished about 12 to 14 hours each day, commencing shortly after
dawn, They generally operated within about 30 miles of each other, Both

vessels were outfitted with sea surface temperature (SST) gauges,

Dotson, Ronald C. 1980. Fishing methods and equl pment of the U. S. West

Coast al bacore fleet, NOAA-TM-NMFS-SWFC-8, 1980, 126 pp.



expendabl e bathythermographs, and sounders with chromoscopes for use In
locating potentially favorable fishing areas. Further information on vessel

characteristics for the Day Star and the Bald Eagle is given in Appendlx
1.

The vessel s al so cooperated with the NMFS/ SWFC by keeping detall ed
dally fishing logs, making oceanographic observations Including SST and
subsurface temperature measurements, conducting al bacore tagglng operations

and making marine weather observations.

ALBACORE CATCHES

Information on al bacore catches made by the two vessels Is given iIn
Appendix 2, which provides a summary of catches by date and location along
with Information on fish size, SST, and weather and sea conditions. The
geographic distribution of catch per day Is shown In Fligures 2 and 3 for
the Day Star and Bald Eagle, respectively.

The F/V Day Star caught an estimated total of 55 1/2 tons of albacore
The vessel was fllled to capacity after 29 days of fishing, and del Ivered
506 tons of albacore to the cannery at Pago Pago. The Day Star also tagged
and released an estimated 5 tons of albacore (see comments about tagging
below). The F/V Bald Eagle caught about 52 tons of al bacore over a 39 day

period, Including an estimated 0.9 ton that were tagged and released.

The Day Star's best catch for one day's flshing was 1421 albacore with

an estimated average fish weight of 17 pounds. This catch amounted to an



estimated total weight of 12.3 tons, which is bel leved to be an all-time
record for one day's catch of albacore made by a US jigboat. Information
on catches made by the Day Star during the 29 days of flshingis given in
Table 1, which shows that the catch per day was 200 or more 38% of the
time. The Captaln of the Day Star rated the fishing as good to excel |l ent

35% of the time.

Fishing was carrlied on within a rather narrow latitudinal band between
about 38°30 and 41°S. The area of best fishing was between about 141° fo
151°W; westward of 151°W the catches dropped off considerably (see Figures

2 and 3).

TABLE 1. Information on Number of Al bacore Caught pgr Day
by F/V Day Star during 29 Days of Fishing.

No., fish caught No, days Percent of days
5-100 1" 38
138 - 171 7 24
200 - 297 4 14
300 - 394 5 17
> 500 2 7

*The fish hold on the Day Star was filled to very near
capaclity after 29 days of fishing After this time only 2
to 3 tines were trolled to catch fish for tagging.



FISH SIZE

The al bacore ranged in size from about 4 to over 40 pounds. The range
for the average daily size was from about 13 to 22 pounds (Table 1). The
trip average welght was 17.75 pounds for the Day Star and 17.40 pounds for
the Bald Eagle. Unfortunately, no size measurements were made at the

cannery after the fish were unloaded.

The size composi tion of al bacore tagged and rel eased by the fishling
vessels and the R/V Jownsend Cromwell Is shown In Figure 4. This Is
probably similar to the size composition of albacore caught by the fishing
vessels, except the proportion of larger fish may be somewhat under-

represented.

ALBACORE TAGG ING

There Is virtually no information available concerning the migration
patterns of albacore In the South Pacific. Only a relatively small number
of al bacore have been tagged and released, and there are no records of even
a single tagged albacore having been recovered in the South Pacific.
Judging from what Is known about the migratory habits of albacore in the
North Paciflc and the North Atlantic from tagging studies and other
information, the albacore in the South Pacific probably undergo extensive,

and perhaps compl icated migrations.

Information on the migration patterns of albacore is necessary in
order to efficiently and effectively develop a U. S. troll fishery in the

South Paciflc, Fishery scientists also require information on migration and



on age and growth, which tagging data can provide, for developing an
understanding of the bliology of the South Pacific al bacore population. To
help fill these gaps in Information, a total of 724 albacore was tagged and
released by fishermen on the troll vessels and scientists on board the
research vessel; two skipjack were also tagged. The tagging Is an extension
of the highly successful joint SWFC/AFRF (government/industry) al bacore

tagging program which has been underway in the North Paciflic since 1971.

Great care was exercised to tag and release only fish which were
hooked by the upper jaw and judged to be In prime condition., Fish that
showed signs of severe bleeding were hooked by the upper Jaw or through
the roof of the mouth, or showed signs of extreme exhaustion were not
tagged. As soon as a fish was brought on board and determined to be In
excel lent condition, the fork length was measured, and it was tagged with a

singl & spaghetti-dart Floy tag and released.

About one-third of the fish tagged on the Day Star and all the flish
tagged on the research vessel were also Injected Intframuscularly with a
1.5-mL tiftre of 100 mg/ml oxytetracycl ine hydrochlorlde solution for a
special agelng study. The fish that were Injected with tetracycline were
tagged with a red tag which had a printed | egend notifying the finder to
return the fish with the tag Intact. The other fish were tagged with yellow
tags with a request only for recovery Information. For each fish tagged and
released records were kept of the number of the tag, the date of tagging,
the fork length to the next lower centimeter, condition of the fish and sea

surface temperature.



A total of 602 albacore was tagged on the F/V Day Star of which 179
were Injected with tetracycline. Two skipjack were also tagged on the Day
Star. After the Day Star caught a full load of albacore It concentrated on
tagging, trolling 2 to3 |ines usinga no. 6 salmon hook with the barb
flattened, and slowing the vessel to about 3 to 3-1/2 knots when a fish
struck the lure, About 8Q% of the fish caught using this technique were
suf table for tagging, compared to about 12 to 15% when using conventional
al bacore fishing methods. One hundred albacore were tagged and released on
board the Bald Eagle and 21 on the R/V Cromwell. The size composition of

the fish tagged and released Is shown In Figure 4,

OCEANOGRAPH IC CONDIT IONS

Each of the fishing vessels was equipped with electronic thermometers
for ocontlnuous measurement of SST and with an expendabl e bathythermograph
(XBT) for measuring vertical profiles of ocean temperature to 1500 feet
depth., The SST sensor was monitored and readings were recorded frequently.
XBT drops were made usually once each day, except during an equipment
mal function on board the Day Star during the middle one-third of the
survey. Marine weather observations were made once each day according to
the Worid Meteorological Organization format, In addition to belng used by
the fishermen, the weather and XBT data were transmitted to Washington,
D.C. automatically via satellite by special equipment placed on the fishing

vessels by the NOAA National Ocean Service Office of Ocean Services.

The survey area was characterized by having SST's ranging from about
62.0° to 67.0°F, mixed | ayer depths to the top of the thermocline rangling

from 135 1o 170 feet, depths to the middle of the thermocl ine centered at
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about 180 feet, depths to the bottom of the thermocline near 200 feet, and
strong thermocline gradients ranging from 5° to 7°F. Well developed sea
surface temperature fronts were generally found at the north and siightly
to the south of the survey area Tempera'l'ures north of the survey area were
warmer than 66° to 67°F and south of the area were cooler than 62°F. Minor
sea surface temperature gradients were found within the survey area. There
was also an oblong, eddy-like structure of warm water with SST's about 65°
to 66°F that was entralned within an area of cooler water centered near
39°N and 144° to about 145°W. Consistently good fishingand high catches

were made In the warm-water eddy.

Oceanographic sampl ing conducted by the R/V Jownsend Cromwel | (see
Figure 5 for crulse track) showed that the survey area was entirely wlthin
Subtropical Convergence Zone (SCZ) waters. This region Is analogous to the
Transitlon Zone In the North Paciflc where the U. S, al bacore fishery
operates. The upper layer currents were rather weak and generally flowing
easterly wlth some meandering reversals (Figure 6). The water depths were
mostly greater than 2000 fathoms and there were no prominent seamounts or

shallow regions within the area.

Al bacore were caught from waters with SST's ranging from about 62.5°
to 66.5°F, Most catches and highest catches were taken from waters with
SST's between about 65.0° and 66.0°F, which Is about 1°F warmer than SST's
where best catches are made In the central North Paciflic. Nearly all

catches were associated with SST fronts or 'edges."
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Findings from the research vessel and fishing vessels Iindicate that
the distribution of al bacore In the South Pacific Is associated with the
Subtroplical Convergence Zone and that the southern limit to the

di stribution appears to coincide with the southern boundary of the SCZ

The pattern of catching albacore experienced during the South Pacific
survey suggested that the fishwere swimming falrly deep in response to
rel atively deep thermocl Ine depths. Acoustic trackling studles conducted in
the North Pacific have shown that albacore spend most of the time swimming
In the vicinity of the thermocline. During the South Pacific survey
fishermen noted on numerous occasions that fishing was spotty. Circling Jig
strikes would often result In all or most of the jiglines being filled for
up to several circles, but then catches would then drop off abruptly.
Search~1rolling would be unproductive for a modest period of time before
another jig strike(s) would be made, and then a similar catch pattern would
be repeated A possible explanation for this pattern of fishing Is that If
fish were swimming In the vicinity of the thermocline, which was generally
at 200 feet or deeper In the fishing area, they may have experienced

diffliculty visually detecting jigs trolled at the surface

W IND AND SEA OCONDITIONS

Weather conditions encountered while fransitting from Cal ifornla to
the fishing grounds and from the fishing grounds to Samoa were generally
good with light trade winds and relatively calm seas. Weather conditions on
the fishing grounds were also better than expected and only one day of
fishing was lost due to weather. Winds were less than 15 knots about 50%

of the time and above 35 knots 13% of the time (Table 2). The average swell
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height was less than 4 feet 21% of the time, up to 8 feet 72% of the time,
and greater than 15 feet 5% of the time (Table 3). The ocean conditions
were rated as calm or light 41% of the time and unworkable 5% of the time

(Table 4).

The Captain on the F/V Day Star noted that ". . . The weather on the
grounds was much more pleasant than our North Pacific weather. We were
seldom cold and it probably averaged 65°F or above. We had much more
sunshine, no fog, with one misty day and only occasional showers. .. The
w inds do not seem to disturb the fishing, possibly because of the strong
deep thermocline, and after a blow, fishing seems quite normal. On the
other hand, a ten day spel!l of calm, hot sunny weather heated the surface
up to 4°F above the mixed | ayer temperatures and we could not be sure of
finding edges to fish. This Is where the use of a bathy was invaluable
because a 68° surface temperature may overlay a 64°F mixed | ayer, which we

would be looking for."

TABLE 2. Summary of Wind Conditions Observed by U S Fishing
Boats Conducting Exploratory Albacore Troll Fishing
In the South Pacific during February 8 to March 19,
1986.

Ave. wind No. days Percent of days
speed (Kts)

3-10 i 28
12 - 15 9 23
18 - 25 14 36

35 =~ 45 5 13
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TABLE 3. Summary of Swell Condltions Observed by U S Fishing

Boats Conducting Exploratory Albacore Troll Fishing
In the South Pacific during February 8 to March 19,

1986.
Ave. swell No. days Percent of days
helght (Ft)
<4 8 21
5- 8 20 51
9 -15 9 2
> 15 2 5

TABLE 4. Summary of Wave Oonditions Observed by U S Fishing
Boats Conducting Exploratory Albacore Troll Fishing
In the South Pacific during February 8 to March 19,

1986.

Category No. days Percent of days
Calnv/ 11 ght chop 16 41
Moderate chop 8 21
Heavy chop 10 2
Rough 3 8
Unworkabl e 2 5

FUEL CONSUMPT ION

The fuel capacities of the F/V Day Star and the F/V Bald Eagle are
12,500 gallons and 17,560 gallons, respectively. The fuel consumption rates

for both of the vessels are approximately 8 GPH while cruisingand 6 GPH
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while fishing (see Appendix 1). Both vessels departed San Diego with full
tanks of fuel. Except for 2,460 gallons of fuel which the Bald Eagle
transferred to the Day Star while at anchor near Pltcairn Island enroute to
the fishing grounds, the vessels did not refuel untll they reached Pago
Pago at the end of the fishing trip. The Day Star used approximately 10,000
gallons of fuel, Including that transferred from the Bald Eagle, and the

Bald Eagle used about 11,100 gallons.

PRICE FOR ALBACORE PAID IN PAGO PAGO

The catches of al bacore made by the vessels were sold in Pago Pago for
the prevailing world price per short ton as follows: Fish 22 pounds and up
- $1560; 15 to 22 pounds - $1485; 9 to 15 pounds - $1140; less than 9

pounds - $740.

SUMMARY

The prospects for establishing a U. S. al bacore fishery In the South
Pacl flic appear to be very favorabl e based on the experience of the two
vessels that conducted trolling exploration. The relatively high catch
rates and total catches, coupled with relatively good weather conditions
and the Infrastructure in Pago Pago for selilng catches and supporting
vessel needs, suggest that I+ is economically feasible for U S vessels to
operate in the South Paciflc, It also appears from what Is known at this
time, that the South Pacific albacore population is In good condition and
can support a surface flshery. However, substantially more fishery

exploration and know | edge of the migration patterns and biology of the
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population are required to successfully develop aviable U, S. al bacore

fishery in the South Pacific.



APPENDIX 1.

APPENDIX 2.

FIGURE 1.

FIGURE 2.

FIGURE 3.

FIGURE 4.

FIGURE 5.

FIGURE 6.

16

APPEND! XES AND F IGURES

Vessel characteristics for F/Vs Day Star and Bald Eagle.

Summary of fish catch, flsh size, sea surface temperature,

weather, and sea conditions by date and location for F/Vs

Day Star and Bald Eagle.

Cruise track followed by F/V Day Star on fishing grounds and

transit to Pag Pago, American Samoa.

DI stributlon of albacore catch per day made by F/V Day Star.

Distribution of al bacore catch per day made by F/V Bald Eagle.

Size composi tion of al bacore tagged and rel eased by fishing

vessels and research vessel.

Cruise track and area of operations for R/V Jownsend Cromwell,
area of operations for New Zealand research vessel, and area

of albacore catch made by U S troll boats.

Upper layer current pattern deduced from dynamic helght
topography determined from oceanographic measurements made by

R/V Townsend Cromwel |.
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Vessel Characteristics.

Name Day Star Bald Eagle
Crew slize Captain, plus 2 Captain, plus 2
Length 73 feet 78 feet
Beam 22 172 feet 21 feet
Construction Steel Steel

Fuel capacity

Fuel consumption

Water capaclty

Fish hold capaclty
Refrilgeration type
Radio equl pment

Navigation equipment

Other el ectronic equipment

12,500 gal lons

8 GPH crulsing
6 GPH fishing

900 gallons, plus
watermaker

50 tons
Spray brine
2 S8, 2 VHF

Loran C wl+th plotter,
Sat. nav.., Qnega,
Radar, Sextant

Facsimile recelving
system, Electronic
thermameter, XBT (on
loan), Sounder with
chromoscope

17,560 gallons

8 GPH cruising
6 GPH fishing

900 gallons, plus
watermaker

70 tons

Spray brine

3 S8B, 1 VHF, 1 CB
Loran C, Sat. nav.,

Omega, VHF-Dir, finder
2 Radars, Sextant

Facsimile recelving
system, Electronic
thermameter, XBT (on
l'oan), Sounder




18

Appendi x 2. Summary of fish catch, fish size, sea surface temperature,

weather, and sea conditions by date and location for F/Vs Day

Star and Bald Eagle.
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Fig. 6

Near-surface oceanic circulation deduced
from oceanographic measurements made on
R/V Townsend Cromwell cruise TC 8601.
Velocities are 1/4 knot or less.
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